Biphasic effect of estrogen on neuronal constitutive nitric oxide synthase via Ca(2+)-calmodulin dependent mechanism.
Estrogen is known to retard the development of atherosclerosis and to work in the brain, but the mechanism of hormonal action is completely unknown. We investigated the effect of estrogen on the activity of neuronal constitutive nitric oxide synthase (NNOS). A low concentration of estrogen (10(-10)(-7) M) enhanced the activity of homogenates of the cytosol fraction of rabbit cerebellums and also that of partially purified NNOS, and high dose (10(-6)(-5) M) attenuated them. The study using estrogen receptor antagonists, tamoxifen, clomiphene, and ICI182780 suggested that estrogen receptor did not relate significantly to those effects of 17 beta-estradiol. 17 alpha-estradiol or progesterone did not change significantly it in low doses, although moderately inhibited it in high doses. Estrogen enhanced the fluorescence of dansyl-calmodulin in low doses and attenuated it in high doses, suggesting that estrogen affects Ca(2+)-calmodulin directly. This study demonstrated that estrogen has a biphasic effect on the activity of NNOS through a Ca(2+)-calmodulin.